Since the demonstration of cholesterol crystals in xanthomata by Bazin (1) in 1869 and the subsequent finding of a hypercholesterolemia by Chauffard and Laroche (2), cutaneous xanthomata have been considered cholesterol tumors. It has been pointed out by Wile, Eckstein, and Curtis (3) that xanthomatous tumors do not have as much cholesterol in them as does the surrounding skin and that their presence does not necessarily depend upon a lipemia or a hypercholesterolemia. In this same study it was demonstrated that not more than 11 per cent of the tumors was neutral fat and 16 per cent of this was cholesterol. Major (4) has shown that xanthomatous nodules consist of neutral fat, fatty acids, lipoids, and cholesterol. It is a common observation that xanthomata associated with hyperglycemia are often seen in obese individuals and as these tumors consist of neutral fat, fatty acids, lipoids, and cholesterol they may represent deposits of fat in the skin serving the same purpose as other fat depots in the body. If suich a premise be true these cutaneous deposits of fat should respond to dietary measures as other fat depots do. Such was shown in our first paper (3) to be true, at least in part. In order to investigate this hypothesis further we have studied three patients with xanthomata. The first two patients were sisters who developed xanthomatous lesions within six months of each other without an associated diabetes. The third patient had a severe form of cutaneous xanthomata and diabetes mellitus. All patients had a lipemia. CASE HISTORIES Case 1. K. L., female, age 8, came to the hospital complaining of an eruption which began 12 years ago as a glass pin head size yellowish hypertrophic growth on 249
the body. If suich a premise be true these cutaneous deposits of fat should respond to dietary measures as other fat depots do. Such was shown in our first paper (3) to be true, at least in part. In order to investigate this hypothesis further we have studied three patients with xanthomata. The first two patients were sisters who developed xanthomatous lesions within six months of each other without an associated diabetes. The third patient had a severe form of cutaneous xanthomata and diabetes mellitus. All patients had a lipemia. the dorsal surface of both elbows. The nodules were yellow in color and painless. They slowly increased in size and in number until they involved all extremities and the trunk. Except for measles, mumps, whooping cough, and chickenpox, her past history is essentially negative. Neither has she had any symptoms referable to diabetes mellitus nor has there been any family history of the disease. On the anterior aspect of the body she presented three small lesions on the outer aspect of the right knee and two small lesions on the upper outer aspect of the left knee. These nodules varied approximately from 1 to 10 mm. in diameter. They were sharply elevated from the surrounding skin, orange yellow in color, and firm to palpation. On the posterior aspect of the body the lesions were located over the elbows, in the gluteal cleft, and over both tendo-Achilles. The lesions for the most part were made up of groups of nodules varying in diameter from 1 to 15 mm. They were orange yellow in color, sharply elevated from the surrounding skin, and firm to palpation. (See fig. 1 The lesions were yellow, moderately firm, and discrete. They rapidly spread until they involved the whole body with predilection for the buttocks, extensor surfaces of the arms and legs. Since then the lesions have persisted and are painful when traumatized.
The patient was an obese male (193 pounds) whao presented over the trunk, elbows, knees, buttocks, and backs of the hands large numbers of typical tuberous xanthomatous lesions. The older lesions were quite hard and tender on pressure.
The color of the lesions was a chamois yellow. The urine showed a 4+ sugar and the blood a definite hyperglycemia and lipemia.
Diagnosis: diabetes mellitus, obesity xanthoma tuberosum.
M1ETHODS
Case 1, K. L., and case 2, I-1. L., were hospitalized July 2, 1928, and placed on a diet consisting of 70 grams of protein, 150 grams of fat, and 100 grams of carbohydrate. Two basal metabolism determinations were done on each patient on successive days. The 24 hour basal calories were then calculated for both case 1, K. L., and case 2, AM. L., from Sanford's Tables for their height, weight, age. sex, and basal metabolism. These determinations were followed by a glucose tolerance test which was repeated at the conclusion of the low calorie diet periods. Daily weights were taken on each patient before breakfast clothed only in the standard hospital night-grown. Specimens for blood lipoid determinations were drawn at the same time the first glucose tolerance test was done; 10 days later, and 30 days later. Routine daily urines were done. Case 3, B. B., was placed on four different types of diets. The first was the usual series of diets used by this hospital to determine the tolerance for glucose in diabetic patients; the second a definite reduction diet; the third a high fat and high calorie diet; and the fourth a maintenance diet. Glucose fig. 2 and 3 .) It will also be seen from table 1 The urine examinations throughout the experiment were negative except for numerous fat droplets which disappeared while on the last low calorie diet. The glucose tolerance curves (see fig. 4 ) from these patients suggest an inability to tolerate large amounts of glucose.
It will be seen from Table 3 shows the per cent increase of blood fat in this patient following a meal of 100 grams of olive oil which compares favorably with the normal subject (3). This is in accord with the work of Blatherwick (5) and Marsh and Waller (6) who have shown that ingested fat has no relation to the lipemia which is found in diabetics.
Our experiences with cases 1, K. L., and 2, M. L., show that reduction diets cause an involution of the tumors. Case 3, B. B., shows that the involution of the tumors is influenced by a reduction of calories rather than a decrease in dietary fat, for when the fat of the diet was 210 grams and the calories 3310 the tumors reappeared whereas when the fat of the diet was 210 grams but the calories were 2510 the tumors disappeared.
CONCLUSIONS
